S trong evidence indicates that the burdens of caregiving, defined as its physical, emotional, and financial hardships, 1 are prevalent in family and other unpaid helpers. [2] [3] [4] Numerous studies examining disease-specific cohorts have identified a greater risk of adverse outcomes, including diminished physical and emotional health, in female caregivers and caregivers who are assisting care recipients with high levels of cognitive or physical impairment. [5] [6] [7] [8] Research has also provided consistent evidence of links between providing activity of daily living (ADL) and instrumental activity of daily living (IADL) assistance and caregiver burden. 9, 10 Appreciation of family and other unpaid caregivers' involvement in healthcare tasks beyond ADLs and IADLs has been growing. [11] [12] [13] Several studies have demonstrated significant relationships between providing other types of assistance (e.g., health system logistics, nursing tasks) and burden and adverse outcomes, including restrictions on social participation, work productivity loss, and poor health, [13] [14] [15] but these associations have not been fully evaluated in a multifactorial context. In the absence of multivariable regression modeling, the interrelationships among these factors are unclear, especially given prior research showing associations between providing assistance (ADLs/ IADLs) and care recipient (e.g., cancer and dementia) 16 and caregiver (e.g., female sex) characteristics. 17 Although prior studies have demonstrated multiple determinants of caregiver burden, there are 2 important gaps in the literature. First, no study has examined the various types of assistance that caregivers provide while considering other potential determinants of burden, namely caregiver and care recipient characteristics. Second, most studies examining risk factors for burden have focused on selected cohorts defined according to care recipient diagnosis, 10, 18, 19 limiting our understanding of the caregiving experience to certain subsets of the broader caregiver population.
The present study builds on the existing literature by examining caregiver burden from a multifactorial perspective in a nationally representative cohort of older persons and their caregivers. 20, 21 In this secondary data analysis, we comprehensively examine risk factors for caregiver burden, including caregiver and care recipient characteristics and a broad range of caregiving tasks.
METHODS

Data Source
The data for this study come from the 2011 National Health and Aging Trends Study (NHATS) and its linked National Study of Caregiving (NSOC). The NHATS is a longitudinal panel study of U.S. Medicare beneficiaries (aged ≥65) living in the community and in residential care settings. 22 In Round 1 (2011), in-person interviews were conducted with 7,609 older persons or proxy respondents if the participant was unable to respond (71% response rate of the total approached). 20 Proxy respondents provided information for NHATS participants who had a severe illness, a speech or hearing impairment, a language barrier, or dementia or cognitive impairment, as reported by the proxy.
The NSOC is a telephone survey of family and other unpaid caregivers who assist NHATS participants. NHATS participants who received assistance with at least 1 mobility, self-care, or household task for health and functioning reasons (n = 2,423) were asked to identify each of their caregivers. Of the 4,935 identified caregivers, there were 1,573 for whom NHATS participants refused to provide contact information. Of the remaining 3,362 caregivers, 1,355 could not be located or refused to respond. In total, 2,007 caregivers participated in the NSOC. Because the nature of caregiving is likely to differ for older adults living in residential care facilities because of the availability of supportive services, we limited our analysis to older adults living in community settings, leaving a final sample of 1,742 family and other unpaid caregivers who assisted 1,171 community-dwelling older care recipients.
Observations from the NHATS and NSOC are weighted to produce nationally representative estimates and to account for the complex sampling strategy of each survey. As in other household surveys (e.g., Medical Expenditure Panel Survey, National Health Interview Survey), special design variables associated with the NSOC account for the nonindependence of multiple caregivers for a given care recipient.
MEASURES
Types of Assistance
Caregivers were asked whether they assisted with each of 16 tasks. Following the categorization set forth in prior studies using NSOC data, 13 ,15 specific tasks were grouped into 3 types of assistance: ADL and IADL related, health management, and health system logistics. ADL-and IADLrelated assistance comprised with shopping, transportation, housework, mobility, banking, and self-care. Health management comprised help with diet, foot care, skin care, exercise, and dental care. Health system logistics comprised making appointments, ordering medicines, managing insurance, keeping track of medications, and speaking with the care recipient's medical provider. Within each type of assistance, the number of tasks for which help was provided was summed to form a composite measure. 15 Caregivers were asked whether they had assisted with ADL-and IADL-related activities and health management tasks in the past month; the reference period for health system logistics was the past year because these tasks are typically undertaken less frequently.
Caregiver and Care Recipient Characteristics
Caregiver and care recipient characteristics included sociodemographic and health variables and measures pertaining to caregiver use of supportive services and availability of help from others.
Caregiver sociodemographic variables included age, sex, education, marital status, and relationship to care recipient. Health variables included caregiver self-reported health, depressive symptoms (assessed using the 2-item Patient Health Questionnaire (PHQ-2); a score of ≥3 is indicative of probable depression) 23 and anxiety symptoms (assessed using the 2-item Generalized Anxiety Disorder Scale (GAD-2); a score of ≥3 is indicative of probable anxiety). 24 Caregiver use of support services was characterized as receipt of training for caregiving, use of respite care, and attendance at a caregiver support group in the past year. Additional variables included average number of hours that the caregiver provided care for the NHATS participant per week and the availability of family or friends to help with caregiving.
Care recipient sociodemographic variables included age, sex, and race. Health variables included self-reported health, number of specific chronic health conditions (cancer, stroke, lung disease, heart attack, heart disease, high blood pressure, arthritis, osteoporosis, diabetes), depressive symptoms (assessed using the PHQ-2) 23 and anxiety symptoms (assessed using the GAD-2). 24 Four health conditions (cancer, stroke, lung disease, heart attack) were examined individually because they have received the greatest attention in the caregiving literature for imposing caregiving-related burden. 3 A composite measure of care recipient dementia and disability status was constructed by using previously established algorithms for defining dementia and disability in the NHATS cohort. 13, [25] [26] [27] [28] These characterizations have been used in prior research to define meaningful subgroups according to dementia and disability status. 3, 13, 15, 28 Probable dementia was defined on the basis of a self-reported physician diagnosis of dementia or Alzheimer's disease, a score of 2 or greater on the Eight-item Interview to Differentiate Aging and Dementia screening instrument administered to proxy respondents, or a score 1.5 standard deviations or more below the mean on a battery of cognitive tests. 26 Substantial disability was defined as receipt of assistance with 2 or more self-care or mobility activities in the last month (eating, dressing, bathing, toileting, transferring, getting around inside one's home). Based on these criteria, care recipients were categorized into 4 mutually exclusive groups: those with dementia and substantial disability, dementia but no substantial disability, no dementia but substantial disability, and no dementia or substantial disability.
Caregiver Burden
Although caregiver burden has been measured in a variety of ways, [29] [30] [31] these measures frequently encompass a combination of objective (physical demands, financial consequences) and subjective (emotional) hardships. Drawing upon available measures in the NSOC, we selected items that have been used in prior research to capture objective and subjective burden, 13, 21 including emotional, physical, and financial difficulties associated with care provision. Participants were asked 3 questions about whether caregiving was emotionally, physically, or financially difficult (0 = no, 1 = yes). Responses to these questions were summed, and caregivers were categorized into those who experienced no burden (score of 0) versus those who experienced any burden (score of ≥1).
Statistical Analysis
National estimates of caregivers and care recipients were produced using NSOC and NHATS weights, respectively. Descriptive statistics, including means, standard errors, and percentages, were used to summarize the sociodemographic, health and psychosocial characteristics of caregivers and care recipients. Associations between caregiver and care recipient characteristics and caregiver burden were examined in bivariate analyses using chi-square tests of independence for categorical variables and t-tests for continuous variables. Relationships between the 3 assistance variables (ADL and IADL related, health management, health system logistics) and caregiver burden were examined using t-tests.
All caregiver and care recipient characteristics were examined for possible inclusion in a multivariable logistic regression model using the criteria of p < .20 in bivariate analyses. Multicollinearity among the 3 assistance variables was examined using Pearson correlations (r < 0.50) and variance inflation factors (< 10). Collinearity was not sufficiently high to preclude entering all 3 variables into 1 model: ADL-and IADL-related assistance was modestly correlated with health management (r = 0.38, p < .001) and with health system logistics (r = 0.32 p < .001); health management and health system logistics were also modestly correlated (r = 0.41, p < .001). No variance inflation factors were problematic, so se constructed a model in which all 3 variables were entered simultaneously. Residuals and model fit statistics were examined. The adjusted (maximum-rescaled) coefficient of determination is reported for the multivariable logistic regression model as an indicator of the overall model fit. Odds ratios (ORs) with 95% confidence intervals (CIs) are reported.
The descriptions of care recipient characteristics incorporate NHATS weights that take into account the complex sampling strategy of NHATS and produce nationally representative estimates. 32 The descriptions of caregiver characteristics incorporate NSOC weights, which are also used in multivariable modeling because the unit of analysis is the caregiver. 33 All analyses use survey commands that incorporate the strata and clustering elements of the sample design and were conducted using SAS version 9.4 (SAS Institute, Inc., Cary, NC). The extent and nature of missing data were examined. Item nonresponse was generally low, and missing values were imputed using single imputation.
RESULTS
Description of Study Cohort
Caregiver and care recipient characteristics are provided in Tables 1 and 2 . An estimated 15.0 million caregivers were assisting 7.6 million older care recipients. Caregivers had a mean age of 57.1 (standard error (SE) = 0.7); 62.2% were female, 63.4% were not married, 46.2% were adult Anxiety symptoms (2-item Generalized Anxiety Disorder Scale score ≥3), % (n = 1,691) Data were weighted using National Study of Caregiving analytical weights.
Variables without a sample size reported had no missing data. 1 Based on unweighted sample of 1,742 caregivers. 2 Suggested threshold for distinguishing normal ranges from probable depression. 3 Suggested threshold for distinguishing normal ranges from probably anxiety. 4 Composite measure of caregiver emotional, physical, and financial difficulty (dichotomized into any vs no burden). SE = standard error. The mean age of care recipients was 78.3 (SE = 0.2); 82.1% were white, and 67.5% were female. Half reported themselves to be in fair or poor health (54.1%); 30.3% experienced symptoms of depression and 26.6% symptoms of anxiety. Care recipients reported a mean of 4.5 comorbid health conditions (SE = 0.0). More than half of care recipients had neither dementia nor substantial disability (54.1%), 17.6% had substantial disability but not dementia, 14.2% had dementia but not substantial disability, and the remaining 14.1% had dementia and substantial disability.
Associations Between Types of Assistance, Caregiver and Care Recipient Characteristics, and Caregiver Burden Table 3 shows the candidate variables that were associated with burden at a significance level of p < .20 and were included the multivariable model. Additional caregiver and care recipient characteristics examined in bivariate analyses were not associated with burden and were therefore excluded from multivariable modeling: caregiver age, level of education, marital status, and having family or friends to help with caregiving and care recipient age, race, number of comorbidities, cancer, lung disease, heart attack, and anxiety symptoms. In the multivariable model (Table 4) , female sex (adjusted OR (aOR) = 1.40, 95% CI=1.04-1.89), being an adult child (aOR = 1.54, 95% CI=1.06-2.24), having fair or poor self-reported health (aOR = 2.16, 95% CI=1. 45-3.20) , symptoms of anxiety (aOR = 1.60, 95% CI=1.09-2.35), and respite care use (aOR = 1.95, 95% CI=1.16-3.29) were significantly associated with burden. Caregivers assisting care recipients with dementia but not substantial disability (aOR = 1.62, 95% CI=1.10-2.39) or with dementia and substantial disability (aOR = 1.67, 95% CI=1.07-2.60) were more likely to experience burden than caregivers assisting care recipients with neither dementia nor substantial disability, but no statistically significant difference was observed for caregivers assisting care recipients with substantial disability but not dementia (aOR = 1.11 95% CI=0.75-1.65). Assisting with more ADLs and IADLs (aOR = 1.14, 95% CI=1.01-1.29), health management tasks (aOR = 1.15, 95% CI=1.02-1.28), and health system logistics (aOR = 1.16, 95% CI=1.06-1.26) were significantly associated with caregiver burden. Several factors failed to retain significance in the multivariable model: caregiver spousal relationship, depressive symptoms, receipt of training, support group attendance, hours per week spent caregiving, care recipient poor health, stroke, and care recipient depressive symptoms.
DISCUSSION
More than half of this sample of family and other unpaid caregivers assisting a nationally representative sample of older care recipients reported caregiver burden. In a multivariable model examining caregiver and care recipient characteristics and different types of assistance, caregivers who assisted with more ADLs and IADLs, health management tasks, and health system logistics were more likely to experience burden, as were female caregivers, adult child caregivers, caregivers with self-reported poor health, caregivers with anxiety symptoms, and caregivers using respite services. Dementia was the only care recipient characteristic associated with burden in our multivariable analysis.
A few studies have examined associations between assistance with tasks other than ADLs or IADLs and adverse outcomes for family caregivers. A recent national study that controlled for care recipient and caregiver characteristics but not other types of assistance found that caregivers who assisted with care coordination and medication management were more likely to experience emotional, physical, and financial difficulties; work productivity loss; and participation restrictions in valued activities than caregivers who assisted with neither task. 13 Using unadjusted analyses, another large-scale study showed that caregivers who perform medical and nursing tasks, such as monitoring medical equipment and preparing food for special diets, report taking time off from work, poor physical health, and feelings of worry and hopelessness.
14 Results from the present study add to this literature by using multivariable analyses to demonstrate significant, independent associations between multiple types of assistance (ADL-and IADLrelated assistance, health management tasks, health system logistics) and caregiver burden while also taking into account caregiver and care recipient characteristics.
A number of factors that were strongly associated with burden in bivariate analyses failed to retain significance when examined in a multivariable context. This finding underscores the value of examining caregiver burden from a multifactorial perspective and clarifies the interrelationships between these factors. In particular, hours spent caregiving was no longer associated with burden after accounting for number of caregiving tasks, suggesting that provision of additional caregiving responsibilities may be more taxing for caregivers than the time demand of providing assistance. Spousal relationship also became nonsignificant in the multivariable model. It may be that, because spouses are more likely to live with the care recipient, they have more opportunities to assume additional caregiving tasks. 34 Our findings are consistent with prior research indicating that female caregivers experience greater distress and burden as a result of caregiving. 8, 25, 35 Caregiver physical 36 and emotional health 37, 38 were also associated with burden, although the directionality of these relationships remains unclear given the cross-sectional nature of our study design. Research in other caregiving contexts suggests that caregiver burden and health are interrelated, with some studies showing that burden is an antecedent of poor physical and emotional health, 39 and others showing the reverse. Prospective longitudinal investigations will be necessary to determine whether the association between burden and poor health is bidirectional or whether one is a cause of the other. Given the relationship between burden and health, it may be appropriate for clinicians to inquire about their patients' caregiving responsibilities and evaluate whether these responsibilities may be related to the patient's physical or emotional well-being. The findings from our study have implications for advancing development of interventions to ameliorate burden. Investigators have taken various approaches to addressing caregiver burden. 41, 42 Among these approaches, task-specific education and training programs have evidence to suggest their effectiveness. Randomized controlled trials conducted with specific populations-namely, cancer 43 and stroke 44 -have demonstrated significant reductions in caregiver burden by providing education and training individualized to the tasks that caregivers provide. In the current study, type of assistance, rather than care recipient health conditions or disability, was associated with burden, suggesting a common caregiving experience based on the type of assistance provided rather than the diagnosis for which the assistance is needed. These results raise the possibility that training programs designed for selected caregiver samples could be adapted and implemented more broadly in other groups of caregivers, provided that they address the specific tasks relevant to the caregiver's situation. The one exception to this was the independent association between care recipient dementia status and caregiver burden. It has been argued that the behavioral disturbances of individuals with dementia increase the burden on their caregivers, 45 and the current study confirms the need for interventions individualized to the unique needs of dementia caregivers. [46] [47] [48] Several limitations merit comment. In the NSOC, caregivers were selected on the basis of having provided help with daily tasks, transportation, and medically oriented activities, so results may not be generalizable to caregivers assisting with other tasks. The SEs in our multivariable model may have been underestimated because of lack of variability associated with single imputation, the approach we used to handle missing data. Our multivariable analysis does not explain substantial amount of the variance in caregiver burden, although, the coefficient of determination in our model (0.19) is comparable with those reported in a metaanalysis of prior studies examining multivariable associations with caregiver burden. 8 Factors that were not included in this study may account for an additional proportion of the variance in caregiver burden: for example, a recent hospitalization or emergency department visit by the care recipient. 49 Future research may benefit from examining the relationship between these events and the types of assistance that caregivers provide and the overall effect on burden.
CONCLUSION
Within this nationally representative cohort of older persons and their caregivers, caregiver burden was associated with providing more ADL-and IADL-related, health management, and health system tasks; with a number of sociodemographic and health characteristics of caregivers; and with assisting a person with dementia. These results support a multifactorial approach to understanding caregiver burden, encompassing the individual characteristics of the caregiver and care recipient, as well as the various types of assistance that caregivers provide.
